Helical Behavior of the Interdomain Linker of the Escherichia coli AraC Protein.
In Escherichia coli, the dimeric AraC protein actively represses transcription from the l-arabinose araBAD operon in the absence of arabinose but induces transcription in its presence. Here we provide evidence that, in shifting from the repressing to the inducing state, the behavior of the interdomain linker shifts from that of an α helix to that of a more flexible form. In vivo and in vitro experiments show that AraC with a linker sequence that favors helix formation is shifted toward the repressing state in the absence and presence of arabinose. Conversely, AraC containing a linker sequence that is unfavorable for helix formation is shifted toward the inducing state. Experiments in which the presumed helical linker is shortened or lengthened, protein helical twist experiments, are also consistent with a helix transition mechanism. Previous experiments have shown that, upon the binding of arabinose, the apparent rigidity with which the DNA binding domains of AraC are held in space decreases. Thus, arabinose likely controls the stability or rigidity of the interdomain linker. Circular dichroism experiments with peptides show that the helicity of the linker sequence can be controlled by the helicity of residues preceding the linker, providing a plausible mechanism for arabinose to control the repressing-inducing state of AraC protein.